All patients with early breast cancer should be classified by subgroup through testing estrogen receptor, progesterone receptor, and HER2 status, with or without Ki-67 proliferation percentage. Genomic expression profiling aids clinical decision-making in most patients, because most are estrogen receptor-positive. The commercially available classifiers are prognostic for distant recurrence in node-negative and also node-positive patients. Patients at genomically low risk have excellent 5-year outcomes with endocrine therapy alone. Some assays also predict for benefit from adjuvant endocrine therapy and chemotherapy in node-negative and node-positive patients, but with varying levels of evidence. Genomic classifiers are also prognostic of late relapse and may predict benefit from extended adjuvant endocrine therapy.
Use of Biomarkers and Multigene Assays in Breast Cancer
Genomic expression profiling (GEP) has come of age as a means of providing prognostic and predictive information for patients with estrogen receptor (ER)-positive early-stage breast cancer, and can greatly aid in treatment decision-making, according to Lee S. Schwartzberg, MD, Executive Director, West Cancer Center, which is affiliated with the University of Tennessee. Dr. Schwartzberg described the evidence supporting the use of commercially available assays at the NCCN 22nd Annual Conference.
Using GEP to Tailor Treatment
For patients with hormone receptor-positive, HER2-negative disease-some 70% of patients with early-stage breast cancer-multigene assays can aid in decisionmaking. "This is where we can actually cure women with occult micrometastatic disease," Dr. Schwartzberg said.
At least 6 genomic classifiers are now commercially available: the 21-gene recurrence score (RS) assay, 70-gene assay, the Breast Cancer Index, 5-gene immunohistochemistry assay, 8-gene assay, and 50-gene assay.
It Started With the 21-Gene RS
"The assays are all prognostic, and in general they are also all predictive of endocrine therapy benefit," Dr. Schwartzberg indicated.
The most widely used assay is the RS, which incorporates 16 informative cancer genes and 5 reference genes and is highly prognostic for outcomes. The NSABP-14 trial validated its usefulness by showing that 10-year recurrence rates corresponded significantly with risk score (P<.001).
1 Recurrence rates were 6.8% for patients with a low RS (<11), 14.3% for intermediate RS (18-30), and 30.6% for high RS (≥31). 1 Similar patterns were shown for the other GEP tests. For example, the 70-gene assay classified patients into "good" and "poor" gene signature groups, whose respective metastases-free survival rates at 10 years were 87% and 44%, respectively, and overall survival rates were 97% and 50%, respectively. this group of patients were equally good, including freedom from distant recurrence at 5 years (99.3%), freedom from recurrence (98.7%), invasive diseasefree survival (93.8%), and overall survival (98.0%).
"This is still early follow-up, because the natural history of ER-positive breast cancer is long, but these are obviously outstanding results that give us comfort," Dr. Schwartzberg commented.
GEP for Predicting Treatment Benefit
"Many clinicians feel that GEP for the prediction of chemotherapy benefit may be the most impactful way we can use these tests," Dr. Schwartzberg remarked.
In NSABP B-14, the benefit of tamoxifen (vs placebo) in patients with ER-positive cancer was seen in the low and intermediate RS groups, but not the high RS group. Discrimination by RS groups was extended to the addition of adjuvant chemotherapy to tamoxifen in the follow-up B-20 trial. 4 Conversely to the effect of endocrine therapy, chemotherapy clearly reduced 10-year distant disease-free recurrence rates in the high RS group, with no clear benefit in the low or intermediate RS groups. Results from the prospective randomized portion of the TAILORx trial, comparing endocrine therapy alone to endocrine and chemotherapy in an intermediate RS group, are eagerly awaited.
Most recently, results were published for the prospective MINDACT trial, which also tested the benefit of chemotherapy by GEP prospectively. 5 Among 6,693 patients with early-stage breast cancer, the researchers compared the ability of the 70-gene signature versus traditional clinical and biological criteria (using Adjuvant! Online) to identify patients who can safely forego chemotherapy without compromising distant metastasis-free survival (DMFS).
The population was subdivided based on concordance or discordance between the test results: low risk by both risk assessments, high risk by both, or discordant. Adjuvant chemotherapy was prescribed to patients who were high risk by both tests and withheld for those considered low risk by both. Discordant patients were randomly assigned to chemotherapy or not (but could receive endocrine therapy). DMFS was 98% among patients who were low risk by both assessments; 90.6% for patients at high risk by both and who received chemotherapy; and approximately 95% for both the discordant groups.
In the randomized cohort, the 5-year DMFS was 94.7% for patients at high risk clinically but low risk by the 70-gene signature who did not receive chemotherapy, meeting the study's end point. MINDACT was not powered to determine whether chemotherapy benefited the discordant groups, but there was a nonsignificant trend for survival without distant metastases in patients with high clinical but low genomic risk receiving chemotherapy (hazard ratio [HR], 0.65; P=.11). In contrast, patients with low clinical but high genomic risk had DMFS curves that overlapped with or without chemotherapy.
"Patients with low clinical and low genomic risk using the 70-gene assay appeared to be comparable to patients with 21-gene RS <11 in TAILORx. They had a 98% to 99% 5-year rate of no distant metastases, so that's a very good prognosis group," Dr. Schwartzberg commented.
Results for the TAILORx intermediate group randomized to chemotherapy or no chemotherapy will help determine the extent of chemotherapy benefit. Until these results become known, a population-based analysis from the SEER database of 40,000 node-negative patients assayed with the 21-gene RS provides informative information. At 5 years, breast cancer-specific mortality was 0.4% in the low RS group, 1.4% for the intermediate RS group, and 4.4% in the high RS group. 6 "In the SEER database, the vast majority of low RS patients received endocrine therapy alone, some in the intermediate group received chemotherapy, and the large majority of high RS patients received both endocrine therapy and chemotherapy," he said.
RS in Node-Positive Patients
Lymph node positivity is now recognized to reflect "a continuous biology of breast cancer," with greater involvement proportionally associated with worse outcomes. The 21-gene RS also addresses this issue and has been found to be prognostic in node-positive and node-negative cancer, based on studies showing that patients with node-positive cancer with high RS had worse outcomes with endocrine therapy alone.
Whether RS is also predictive in patients with node-positive disease is not yet fully established, although results from SWOG-8814 suggest so. 7 Chemotherapy was associated with significantly improved breast cancer-specific survival at 10 years
